Mechanistic effect of NMSO3 on replication of human immunodeficiency virus.
NMSO3, a sulphated sialyl lipid, was evaluated for its efficacy against human immunodeficiency virus type 1 (HIV-1). The compound exhibited concentration-dependent inhibition of HIV-1 replication in primary infection cell culture systems. Substantial inhibition was observed at concentrations of NMSO3 that showed little cytotoxicity. NMSO3 also exhibited anti HIV-1 activity in chronically HIV-1 infected cultures. The production of progeny viruses was completely abolished without cytotoxicity by continuous addition of NMSO3 to chronically infected U937 cells. Furthermore, in attempting to define the inhibitory mechanism of NMSO3, we investigated its effect on several steps of the HIV-1 replication cycle. NMSO3 competes with gp120 for binding to CD4 receptors on cells and inhibits the entry of HIV-1. By epitope analysis of the human CD4 molecule, NMSO3 inhibits the binding of antibodies, which recognize the D1 domain of CD4. Moreover, semi-quantitative reverse transcribed polymerase chain reaction (RT-PCR) showed that the integrated provirus is transcriptionally inactive in NMSO3-treated cells, supporting the lack of progeny in the culture supernatant of chronically HIV-1-infected cells treated with NMSO3. These findings indicate that NMSO3 has a unique mechanism of action against HIV-1 in both primary and chronic infection, and may be a valuable compound for the treatment of HIV-1 infection.